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Dear TSCA 8(e) Coordinator:

The Cyclohexane Panel of the Chemical Manufacturers Association (CMA) hereby
submits information on cyclohexane (CAS No. 110-82-7), which EPA may regard as reportable
under provisions of TSCA 8(e). This information is derived from two studies conducted under
the Testing Consent Order for cyclohexane (59 FR 59660, November 18, 1994; OPPTS 42094C).
The two studies include a subchronic inhalation study with mice, and a subchronic
neurotoxicity inhalation study (functional observational battery, motor activity, and
neuropathology) with rats. When complete, final reports for these two studies will be
submitted to EPA.

MICE

In the subchronic inhalation toxicity study, four groups of male and four groups of
female mice (20 mice per sex each for the control and high-concentration groups, and 10 mice
per sex each for the low- and intermediate-concentration groups) were exposed to 0, 500, 2,000,
or 7,000 ppm cyclohexane. Exposures were six hours per day, 5 days per week, for a total of 66
exposures per sex over a 14-week period. Mice were observed weekly for clinical signs before
exposure and daily after each exposure. Group clinical signs and the response to an alerting
stimulus were determined during each exposure in animals visible from the front of the
chamber. Approximately half of the mice could be observed in each chamber during exposure.

During daily observations of animals while they were in the chambers, abnormal
behavior, interpreted as a potential neurological effect, was observed in mice exposed to 2,000
and to 7,000 ppm cyclohexane in a dose response fashion. Observed signs included
hyperactivity in one or two mice visible from the front of the chamber in the 2,000 ppm group,
and hyperactivity, circling, jumping/hopping, excessive grooming, kicking of rear legs,
standing on front legs, and occasional flipping behavior in mice exposed at 7,000 ppm. In the
2,000 ppm group, hyperactivity first became apparent during the 64th exposure and continued
until the end of the study. Abnormal behavior in the 7,000 ppm group was evident by the 4th
exposure and continued throughout the remainder of the exposures. In addition, a diminished
to absent alerting response was observed in mice exposed to 2,000 and 7,000 ppm cyclohexane.
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This altered alerting response was first observed during the fourth exposure in both the 2,000
ppm and 7,000 ppm exposure groups. These effects last a few minutes post exposure, and were
not present the following day at the start of the next exposure. None of these effects were seen
in the recovery groups.

Clinical signs of toxicity observed immediately after exposure in mice in the 7,000 ppm
group included hyperactivity (4/40), hyperreactivity (16/40), gait abnormalities (3/40), spasms
in both rear legs (3/40), and excessive grooming (2/40). Clinical signs of toxicity were first
observed after the 15th exposure then continued in a sporadlc manner throughout the
remainder of the exposure period.

No behavioral or alerting response effects occurred at 500 ppm. No significant
histopathologic findings were found in treated animals of any of the three exposure groups.

Similar behavioral effects (circling behavior and jumping movements) were geported in
mice in the two-week range-finding study with cyclohexane. Behavior was affected at 6,000
and 9,000 ppm during exposure; however, no abnormal behavior was observed after exposure.

RATS

In the subchronic inhalation neurotoxicity study, 12 rats per sex per group were exposed
to 0, 500, 2,000, or 7,000 ppm cyclohexane for 6 hours per day, 5 days per week, for 13 weeks.
The response of the animals to an alerting stimulus (a standardized noise caused by striking the
metal test chamber with a metal object) administered during each exposure period was
evaluated and recorded. Because all of the animals were not visible through the chamber
window during evaluation of the alerting response, it was not possible to quantify the number
of animals in each chamber that responded; rather, the judgment about the reaction of the
group as a whole was recorded. Approximately half of the rats could be observed in each
chamber during exposure. A functional observational battery (FOB) and motor activity
evaluations were conducted prior to initiation of exposure, and after 4, 8, and 13 weeks of
exposure. After at least 65 exposures, animals were perfusion fixed, and nervous system tissues
were evaluated microscopically.

The results of the FOB, motor activity, and neuropathologlcal evaluations did not reveal
any adverse, compound-related effects of cyclohexane exposure. During exposures, the
alerting response of rats exposed to 500 ppm was judged by study technicians to be normal
relative to control rats on each of the 69 exposure sessions. Rats exposed to 2,000 ppm extubited
a normal alerting response during the first four sessions, a diminished response dunng 31
sessions, and no response during 34 sessions. Rats exposed to 7,000 ppm did not respond to the
alerting stimulus during each of the 69 exposure sessions. The diminished or absent alerting
response is interpreted to be a compound-related sedative effect. The finding is related to
previous evidence that exposure to 6,000 ppm, 7,000 ppm, and 9,000 ppm cyclohexane can
induce sedation in laboratory animals. The sedative effects detected during exposures in thus
study were transient in that no clinical observations of compromised neurological functon
were detected when the rats were examined immediately upon removal from the exposure
chambers. The absence of compound-related effects during the FOB, motor activity, and
neuropathology tests further support the conclusion that cyclohexane-induced sedation dunng
exposures to 2,000 ppm and 7,000 ppm should be regarded as a transient and rapidly reversible
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phenomenon. The findings reported here are not remarkable, and sedative effects in animals
exposed to such high levels of organic solvents are commonly observed.

The seven member companies of the CMA Cyclohexane Panel on whose behalf this
submission is being made include:

Chevron Chemical Company CITGO Refining & Chemicals, Inc.
1301 McKinney 6100 S. Yale Avenue

Room 1016 Tulsa, OK 74136

Houston, TX 77010 Panel Contact: Mr. John Grabowski
Panel Contact: Mr. Mike Liittjohann Telephone: 918/495-4764
Telephone: 713/754-4425

DuPont Huntsman Corporation

Barley Mill Plaza 25-1312 3040 Post Oak Blvd.

P.O. Box 80025 Houston, TX 77056

Wilmington, DE 19880-0025 Panel Contact: Mr. Gerald Piper
Panel Contact: Dr. Jorge Olguin Telephone: 713/235-6100
Telephone: 302/992-3826

Koch Industries Phillips Petroleum Company

4111 E. 37th Street N 411 S.W. Keeler

P.O. Box 2256 12C1 Phillips Building

Wichita, KS 67201 Bartlesville, OK 74004

Panel Contact: Ms. Carol Komin Panel Contact: Fred Marashi, Ph.D.
Telephone: 316/828-6720 Telephone: 918/661-8153

Sun Company, Inc.

Ten Penn Center, 19th Floor

1801 Market Street

Philadelphia, PA 19103-1699
Panel Contact: Ms. Barbara Partridge
Telephone: 215/977-3746

If you have any questions regarding this letter, please contact Jonathon T. Busch of my
staff at 703/741-5633.

Sincerely,

Langley A. Spurlock, Ph.D., CAE
Vice President, CHEMSTAR

cc: Cyclohexane Panel
Cyclohexane Toxicology Research Task Group
John Harris, EPA
Director, Office of Compliance Monitoring




Triage of 8(e) Submissions

Date sent to triage:__ @ CAP

. Submission number___ [3(, 36 A TSCAinventory: (Y ) N D

Study type (circle appropriate):
Group 1 - Gordon Cash (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SEN @
Group 3 -HERD (1 copy each) |
STOX - CTOX EPI RTOX GTOX
STOX/ONCO CTOX/ONCO IMMUNO CYTO NEUR

Other (FATE, EXPO, MET, etc.)._

Notes:

&/ This is the original 8(e) submission; refile after triage evaluation.
O This original submission has been split; rejoin after triage evaluation.
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Subacute inhalation toxicity in the mouse and rat is of low concemn. Mice (10/sex/concentration) and rats
(12/sex/concentration) were exposed whole body to concentrations of 0, 500, 2000 or 7000 ppm (20 mice/sex at
highest concentration) for 6 hours/day, 5 days/week for 14 weeks in mice and 13 weeks for rats. No deaths
occurred for either mice or rats. No signs of neurotoxicity were observed in either species at 500 ppm. During
and for a short time after exposure at 2000 ppm, mice exhibited hyperactivity and a diminished alerting response.
Additional neurotoxic signs seen in mice at 7000 ppm included circling, jumping/hopping, excessive grooming,
kicking of rear legs, standing on front legs, and flipping. No treatment-related histopathologic changes were seen
in mice at any concentration. Rats at 2000 ppm showed a progressive lack of alerting response with successive
exposures. Rats at 7000 ppm had no response from the first exposure; however, after cessation of exposure, rats
exhibited normal neurological function.




